Objective: The purpose of this study was to examine the effects of the presence of friends, spouses, and pets on cardiovascular reactivity to psychological and physical stress. Methods: Cardiovascular reactivity was examined among 240 married couples, half of whom owned a pet. Mental arithmetic and cold pressor were performed in one of four randomly assigned social support conditions: alone, with pet or friend (friend present for non-pet owners), with spouse, with spouse and pet/friend. Results: Relative to people without pets, people with pets had significantly lower heart rate and blood pressure levels during a resting baseline, significantly smaller increases (ie, reactivity) from baseline levels during the mental arithmetic and cold pressor, and faster recovery. Among pet owners, the lowest reactivity and quickest recovery was observed in the pet-present conditions. Conclusions: People perceive pets as important, supportive parts of their lives, and significant cardiovascular and behavioral benefits are associated with those perceptions.
INTRODUCTION
Numerous laboratory and community-based studies have focused on the supportive role of others in buffering cardiovascular reactivity to psychological stress. Review papers (1, 2) summarize this literature. In some studies, social support proved benign, in others, potentially harmful in terms of cardiovascular reactivity to demanding tasks. Generally, however, when potentially supportive others can be considered nonevaluative, a benign effect has resulted (3, 4) .
Although many have focused on the definition and measurement of social support as it relates to health (5, 6) , most have implicitly assumed human social support. Recently, however, several studies have documented a beneficial supportive role of pets. For example, compared with their counterparts without pets, elderly individuals with pets appear buffered from the impact of stressful life events and make fewer visits to physicians (7) . Pet owners with AIDS report lower depression morbidity than those without pets (8) . Service dogs generally have a positive influence on the well being, self-esteem, and community integration of people with disabilities (9) .
Regarding cardiovascular health, pet ownership is associated with increased postmyocardial infarction survival (10, 11) . Relative to supportive friends, the presence of pets results in significantly lower blood pressure and heart rate reactivity during demanding task performance (3) . The presence of pet dogs reduced blood pressure of children reading aloud (12) . Even talking to pets, compared with people, is associated with lower cardiovascular responses (13) . Finally, pet ownership, but not ACE inhibitor therapy, attenuates reactivity to psychological stress (14) . We based our past research (3) on the notion that the perceived evaluative or nonevaluative nature of potentially supportive others determines whether social support actually buffers the pathogenic effects of stress, especially in situations naturally evoking evaluation apprehension. We reasoned that the buffering effects of social support may depend on a relationship between the specific need for support evoked by a particular stressor and the functions provided by available supporters (15) . We demonstrated that the presence of a loved pet compared with that of a close human friend can provide the kind of nonevaluative social support critical to buffering cardiovascular responses during potentially stressful task performance (3) . Although studies have demonstrated that people can also provide nonevaluative support (4, 16) , most were designed to insure those in the supportive role could not be judgmental (eg, concurrently listening to white noise through headphones).
Here we sought to extend our past research. Part of this extension includes a research design that integrates naturally occurring correlational data with experimental methodology. This was accomplished by using both pet-owner and non-pet-owner samples. Within the former, we randomly assigned participants to experimental conditions, manipulating various levels of the presence of one's beloved pet. This manipulation allowed us not only to compare the buffering effects of the presence of pets to the presence of friends but also to the presence of spouses and the joint presence of spouses and pets. These inclusions enabled us to determine the socially supportive effects of pets compared not only with "best" human friends but also with intimate others within the pet-owner sample. In addition, because pet dogs and cats are equally popular (there are over 50 million of each in the US), we extended the current study to include pet cats and their owners. The stereotype of the aloof, impersonal behavior of cats suggested that the potentially stressbuffering effects of dogs and cats might differ. Similarly, we randomly assigned members of the non-petowner sample to conditions paralleling those in the pet-owner sample. For this group, we substituted the presence of a close human friend for the pet.
This study also extends past research by examining cardiovascular measures at resting or baseline levels, reactivity (ie, changes from baseline) during the tasks, and recovery (ie, return to baseline levels) following the tasks. Together with the expanded comparison groups within the pet-owner sample and the inclusion of a non-pet-owner sample, the examination of cardiovascular measures during all three periods allows us to disentangle the supportive effects of pet ownership from the presence of pets. In addition, because we wanted to learn about perceptions, we assessed cognitive appraisals of stress and coping (17) . Finally, because we wanted to test the influence of pets in both active and passive coping situations, we included MAT, an active coping task, and CP, a passive coping task.
In summary, we addressed several research questions in two studies, identical in design and method except for the type of pet owned by participants (cats or dogs). First, do pet owners differ in cardiovascular basal or resting activity, reactivity to demanding task performance, and recovery from task performance levels compared with non-pet owners? Second, to what degree are cardiovascular responses during and recovery from performance of a demanding task related to the source of social support provided, eg, spouse, close friends (pet or human), and their joint presence? Third, to what extent does the presence of others influence appraisals of tasks as challenging or threatening, and how is performance affected by the source of social support present?
METHODS

Overview
We used identical methods and procedures for the cat and dog studies. Each study includes couples living together who either owned or did not own a pet. In each study, participants completed several questionnaires and, while we recorded cardiovascular measures, performed two tasks commonly used in cardiovascular reactivity research. We counterbalanced tasks and participants performed each in one of four randomly assigned social support conditions: alone, with pet/friend (pet present for pet owners, friend present for non-pet owners), with spouse, and with spouse and pet/friend.
Participants
The cat and the dog studies included 120 married couples each (males: mean age ϭ 42, SD ϭ 0.9; females: mean age ϭ 41, SD ϭ 0.9). Because heterosexual couples served as participants, half of all participants were males. All participants were healthy and normotensive (blood pressure Ͻ 140/90) and none took any cardiovascular medications. All participants were employed full time outside their homes and each received $25.00 for participation. Half of the couples in each study had a single pet, and the other half had no pets and had not had one for at least 5 years. Each non-pet-owning participant identified a same-sex close friend who was available for the experiment, selected by the member who was assigned to the experimental condition requiring the presence of a friend. We did not specify what "close" indicated except to say that the friend should be someone with whom the participant socialized often at home and elsewhere. We recruited couples through local radio announcements and posted notices in community areas.
Settings
Before the experiment, which took place in their homes, participants arranged to be home alone and to power off potentially distracting electronic devices (eg, stereos, telephones). The main reason for visiting homes is that animals are not welcome in hospital or university laboratories. However, we also believe that the home is an ecologically appropriate environment in which to study social support. A quiet, closed-door room was chosen for the experiment, and only individuals and pets appropriate to the experimental condition were allowed inside. All participants, friends, spouses, and pets were familiar with the room because they had been in it many times before. Participants typically described the rooms as dens, living rooms, family rooms, or libraries, and all had comfortable chairs and pleasant surroundings. The same (female) experimenter was present throughout data collection for all participants in both studies. Although she was not blind to study conditions, she followed a carefully scripted routine.
Measures
Self-report. Before the experiment, participants completed the Pet Attitude Questionnaire (18) , the Relationship Closeness Inventory (19) , the Cook-Medley Hostility Scale (20) , the Interpersonal Support Evaluation List (21), the Multidimensional Anger Inventory (22) , and a general demographics questionnaire. We obtained challenge and threat self-reports before each task by means of a singleitem measure with a dichotomous response.
Physiological. Cardiovascular measures (heart rate, SBP, and DBP) were automatically recorded once each minute throughout the experiment with a portable Propaq monitor (Model 106 EL, Protocol Systems, Inc., Denver, CO), one used widely by hospitals in critical care and emergency settings (23, 24) . Before using this instrument, we tested it against 100 blood pressure readings by a nurse practitioner and found 97% agreement in readings within 2 mm Hg.
Behavioral. We recorded number of attempts and errors during the math task to index performance. Because a constant interval for the cold pressor was required of all participants, no performance data were gathered during this task.
Procedures
After obtaining informed consent and collecting the completed questionnaires, the experimenter attached the Propaq blood pressure cuff to participants. Instructions to sit quietly and rest were then given to participants and 10 minutes of baseline heart rate and blood pressure data were recorded. This was followed by an instruction period during which participants listened to tape-recorded instructions about performing the upcoming task (MAT or CP, depending on the counterbalanced order assignment of tasks). Specifically, the MAT involved 5 minutes of rapid serial subtraction by steps of three from a four-digit number and the CP task consisted of a 2-minute immersion of a hand in ice water, which was maintained between 2 and 4°C (25) . After each task, there was a 15-minute rest period. Cardiovascular data were automatically recorded and stored once per minute throughout the rest and task periods. Any potential source of support (pets, spouses, friends) was in the room from the beginning of the home visit. The 10-minute recorded baseline was taken in the presence of support 10 minutes after the blood pressure cuff was attached (and operational).
During task performance, the experimenter stayed behind (out of the sight of) the participant performing the tasks. Because we wanted and used a naturalistic setting, the dog or cat roamed the room freely in the pet condition and the spouse and/or friend sat on a sofa or chair approximately 3 feet away from the participant at a 90-degree angle, allowing easy eye contact with the participant in the human support conditions. Participants, friends, and spouses were told that the experiment was about "social support and reactions to stress" and that they could be supportive during task performance in any way they chose.
RESULTS
We analyzed each study (dog and cat) separately. However, for ease in presentation and because we did not observe any significant differences on any of our measures between dog and cat owners, we combined the two studies and specified the study as a random factor using the PROC MIXED procedure available in SAS (26). 
Self-Report Measures
To determine any demographic or dispositional differences in our sample related to quasi-experimental variables (ie, gender and pet ownership), we conducted a series of mixed models using gender and pet ownership as the primary independent variables, the study (cat or dog) as a random factor, and the various prestudy surveys as the dependent variables. No statistically significant differences were found by pet ownership for couples' average age, body mass, education, or income (all p values Ͼ .30). In addition, pet ownership was unrelated to the presence of children in the home ( 2 Ͻ 1). We conducted several analyses to examine group differences on other self-report measures. Analyses of pet attitudes revealed a main effect for pet ownership and gender as well as a significant interaction: pet ownership (F(1,475) ϭ 150.70, p Ͻ 0.001), gender (F(1,475) ϭ 5.55, p Ͻ .02), gender by pet ownership (F(1,475) ϭ 5.24, p Ͻ .02). Not surprisingly, pet owners reported more positive pet attitudes than non-pet owners (M ϭ 14.53, 9.95, respectively) and women reported more positive pet attitudes than men (M ϭ 12.68, 11.80, respectively). The gender by pet-ownership interaction was due to men without pets reporting significantly less positive attitudes than women without pets, whereas men and women with pets did not differ in their pet attitudes. We also observed a significant main effect of pet ownership on the closeness inventory (F(1,475) ϭ 324.08, p Ͻ 0.001), no main effect for gender, but a significant interaction. People with pets reported closer relationships (M ϭ 21.4) than people without pets (M ϭ 17.0).
Analyses of the Cook-Medley Hostility Scale and the Multidimensional Anger Inventory (MAI) revealed no significant main effects. However, for both scales, the gender by pet-ownership interaction was significant: Cook-Medley (F(1,475) ϭ 9.76, p Ͻ .002), the MAI (F(1,475) ϭ 8.18, p Ͻ .004). Post hoc analysis revealed that women with pets reported lower aggressiveness/cynicism (M ϭ 9.7) than women without pets, men with pets, or men without pets (M ϭ 13.1, 13.0, 12.9, respectively); women with pets had the lower reported anger (M ϭ 63.2) than any other group (M ϭ 80.4, 78.8, 73.6). The Interpersonal Support List (ISEL) yielded a significant main effect for pet ownership (F(1,475) ϭ 7.68, p Ͻ .006) and a significant pet ownership by gender interaction (F(1,475) ϭ 19.57, p Ͻ .0001). Women with pets reported more social support (M ϭ 33.2) than women without pets, men with pets, or men without pets (M ϭ 28.5, 28.9, 28.5, respectively).
Because of the differences by pet ownership on pet attitudes and the relationship closeness inventory, participants' mean scores on these measures were used as covariates in all subsequent analyses. Because of the similarity of interaction effects and the likely possibility of correlations among the Cook-Medley, MAI, and ISEL scores, we conducted a factor analysis with varimax rotation including all items from these measures. The factor analysis yielded two factors with eigenvalues exceeding 1.00. The first factor consisted of the ISEL items, and the second factor included the Cook 1 Separate analyses of dog and cat studies are available on request.
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Medley subscales and the MAI items. Cronbach's alpha confirmed that the ISEL items were highly related (␣ ϭ .96), as were the Cook Medley subscales and MAI items (␣ ϭ .98). The latter were combined into an index best characterized as temperance. Consequently, we included the ISEL total score and the temperance index as covariates for the main analyses.
Challenge/threat reports. Before the MAT and the CP, participants appraised the task as challenging or threatening. We used these responses as the outcome variable in a series of sequential logistic regression analyses in which we added several factors on each of four ordered steps. The difference between the Ϫ2 log likelihood model fit (as measured by 2 ) of the preceding model and the subsequent model indicates the incremental explanatory effects of the subsequent model (ie, with the inclusion of additional factors). Each model began with the inclusion of the covariates on the first step. The second step included the covariates plus pet ownership. The third step added the presence-of-others factor. The presence-of-others factor consisted of three dummy coded variables representing the four categories of presence of others. For the fourth step, three interaction terms were entered to represent the pet ownership by presence-of-others interaction. There were no effects of gender nor did gender interact with any of the independent variables. Therefore, for ease of presentation, men and women were combined to examine pretask challenge/threat appraisals.
Before beginning the MAT, the participants indicated whether they thought it would be challenging or threatening. The first model, the covariates alone, was significant ( 2 (5, N ϭ 480) ϭ 35.46, p Ͻ .0001). Including pet ownership resulted in a significant increase in model fit ( 2 (1, N ϭ 480) ϭ 36.28, p Ͻ .0001). Pet owners before the math task were more likely to report challenge than nonpet owners. On the third step, including the presence-of-others factors also increased model fit ( 2 (3, N ϭ 480) ϭ 34.84, p Ͻ .0001). Specifically, participants who were to perform the math task alone were more likely to report challenge than participants about to perform the task in the presence of others. On the last step, we included the pet ownership by presence-of-others interaction, which also significantly increased model fit ( 2 (3, N ϭ 480) ϭ 88.63, p Ͻ .0001). The nature of the interaction (see Table 1 ) was such that pet owners in the presence of their pet were significantly more likely to report challenge compared with pet owners in presence of their spouse, their spouse and pet, or alone. A different pattern emerged among non-pet owners. They were more likely to report challenge if they were alone compared with those in the presence of a supportive other.
Before beginning the CP task, participants appraised the task as challenging or threatening. The initial analysis with just the covariates yielded a significant model ( 2 (5, N ϭ 480) ϭ 38.77, p Ͻ .0001). Adding the pet-ownership factor improved model fit ( 2 (1, N ϭ 480) ϭ 5.56, p Ͻ .02). Consistent with the challenge/ threat reports preceding the MAT, pet owners were more likely to report challenge responses than non-pet owners. The addition of the presence-of-others factors significantly improved model fit ( 2 (3, N ϭ 480) ϭ 165.75, p Ͻ .0001). Contrary to the MAT results, participants in the presence of supportive others were more likely to report challenge than participants who were alone. The interaction term also was significant ( 2 (3, N ϭ 480) ϭ 7.45, p Ͻ .05). Because almost all participants (97%; see Table 1 ) reported challenge before the cold pressor task in the presence of others, the only condition that differed between pet owners and non-pet owners was the alone condition, in which pet owners were more likely to report challenge than nonpet owners.
Cardiovascular Responses
Data reduction and analytic strategy. We calculated mean HR, SBP, and DBP values for each rest and task period. Using these mean values, reactivity scores for each variable were created by subtracting the average value for the rest period from the average value for the task period. Our main analytic strategy involved a series of analyses using MANCOVAs with the three cardiovascular reactivity values as the dependent variables; pet ownership, presence of others, and their interaction as the independent variables; couple (nest- ed within pet ownership) as a within-subjects variable; and the same covariates as indicated above. The couple factor accounts for the dependency of the dyads within the experimental design. Partial 2 is reported for each significant main effect as an estimate of the strength of association between the independent and dependent variables. We chose partial 2 to provide a conservative estimate of the effect size (27) . Because a mixed model cannot be specified in a MANCOVA, we included the study factor as a between-subjects variable in the initial analysis. However, following each significant multivariate effect, we then conducted univariate analyses that specify the study as a random effect using the PROC MIXED procedure.
To calculate the speed in cardiovascular recovery, we determined the time interval following the task when each participant's increase in CV responses was equivalent to half of their total increase in CV responses exhibited during the task. To obtain this threshold value for each participant, we first calculated delta values for HR, SBP, and DBP by taking the first minute of recovery after each task (mental arithmetic and cold pressor) and subtracting the last minute of the baseline. We then calculated the threshold value by dividing delta values by two. The first 20-second interval of the recovery period that equaled or fell below the identified threshold value for that person was identified as the criterion interval or half-delta (⌬/2 HR, ⌬/2 SBP, or ⌬/2 DBP).
For example, if a person exhibited a heart rate of 100 during the first minute after arithmetic and the participant's resting heart rate was 60, the threshold value to reach ⌬/2 would be 20 (ie, (100 Ϫ 60)/2). If the participant had a heart rate of 80 or less by time interval 5 minutes 20 seconds, then his or her ⌬/2 HR would be 5.33. These ⌬/2 (HR, SBP, and DBP) values were submitted to a MANCOVA with the same independent variables and covariates as the main analyses. In addition, to control for the possibility that greater increases during the task are accounting for all of the variance in faster recovery, we also included CV responses during the stressor as covariates.
Baseline differences. To test for differences in baseline cardiovascular responses, we conducted a MAN-COVA using the average SBP, DBP, and HR responses from the first baseline period as the primary dependent variables. Table 2 provides the MANCOVA results summary and Figure 1 depicts the mean resting cardiovascular responses with standard errors. A significant multivariate effect for pet ownership was found (p Ͻ .001). Pet owners exhibited significantly lower resting HR, SBP, and DBP than non-pet owners. The gender multivariate effect was also significant (p Ͻ .001). The mixed model analyses yielded significant differences between men and women for resting blood pressure but not resting heart rate (SBP , F(1,234) 
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HR, F(1,234) ϭ 0.49, p Ͻ .48). Women exhibited significantly lower resting blood pressure than did men. These main effects are qualified by a significant multivariate pet ownership by gender interaction (p Ͻ 0.0001). Follow-up simple effects tests among non-pet owners revealed that men exhibited significantly higher blood pressure than women, whereas among pet owners, resting HR, SBP, and DBP did not significantly differ between men and women. Due to these resting baseline differences, all subsequent analyses using cardiovascular reactions control for baseline responses.
Cardiovascular reactivity during mental arithmetic. The first MANCOVA using the reactivity data during mental arithmetic tested for order effects. The order in which participants completed the experiment (ie, MAT vs. CP first) did not yield a significant main effect nor did it interact with pet ownership or the presenceof-others factor. Therefore, the order variable was omitted from all subsequent analyses. After controlling for the covariates, a significant multivariate effect was found for pet ownership (p Ͻ .0001; see Table 2 , part b, for summary of MANCOVA effects). The mixed model analyses revealed that all three CV responses were significant (HR, F(1,219) Figure 2 . Post hoc analyses revealed that the alone condition did not differ by pet ownership; however, the support conditions differed dramatically by pet ownership. Among non-pet owners, no differences were found between the different support conditions (ie, friend, spouse, friend and spouse). In contrast, among pet owners, the presence of the pet and spouse resulted in significantly more reactivity than with just the pet present but significantly less reactivity than with just the spouse present. Therefore, the pet ownership by presence-of-others interaction was primarily driven by the presence of a pet 
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for pet owners, which resulted in significantly lower reactivity than any other condition.
Cardiovascular reactivity during cold pressor. The MANCOVA using the reactivity data during the cold pressor task yielded two significant main effects, pet ownership (p Ͻ .0001) and presence of others (p Ͻ .0001) (see Table 2 , part c, for a summary of the MAN-COVA). Pet owners exhibited significantly lower blood pressure during the cold pressor task than nonpet owners (HR, F Ͻ 1; SBP, F (1,219) The nature of the main effect was such that the alone condition resulted in significantly higher cardiovascular reactivity than the other three conditions. The multivariate main effect for gender was not significant.
Again, the pet ownership by presence-of-others multivariate interaction was significant. Means and standard errors are depicted in Figure 3 . The mixed model analyses yielded significant contribution from the three cardiovascular variables (HR, F(3,219) ϭ 21.89, p Ͻ .0001; SBP, F(3,219) ϭ 7.57, p Ͻ .0001; DBP, F(3,219) ϭ 5.84, p Ͻ .0007). Among non-pet owners, post hoc tests revealed significantly larger CV responses in the alone condition vs. the presence-ofsupportive-others conditions, which did not differ from each other. Similar to non-pet owners, pet owners also exhibited the greatest increases in cardiovascular reactivity during the cold pressor task when alone; however, the presence of a pet or a pet plus spouse resulted in significantly lower cardiovascular reactivity than did the presence of just the spouse.
Cardiovascular recovery following mental arithmetic. We again employed a MANCOVA to examine the speed of recovery following mental arithmetic by pet ownership, presence of others, and gender. The time to half-delta (⌬/2: reaching the midpoint of reactivity following a task) yielded a significant multivariate effect for pet ownership (p Ͻ .0001) and presence of others (see Table 3 , part a, for a summary of the MANCOVAs). Pet owners recovered faster than did non-pet owners following mental arithmetic and the alone condition resulted in longer recovery than the support conditions. These main effects are qualified by a significant two-way interaction between pet ownership and presence of others. Means and standard errors are depicted in Figure 4 . Post hoc analysis revealed that, among non-pet owners, the friend plus spouse condition resulted in significantly slower recovery than any other condition. Among pet owners, the slowest blood pressure recovery was in the presence of spouses, which was significantly slower than the other three conditions. HR recovery was significantly quicker in the pet and pet plus spouse condition compared with the alone or just spouse condition. Therefore, among pet owners, the presence of their pet following mental 
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arithmetic resulted in quicker recovery compared with the presence of spouses or alone. Among non-pet owners, the analogous friend-present condition did not result in significantly quicker recovery.
Cardiovascular recovery following cold pressor. To test for differences in the speed of cardiovascular recovery following the cold pressor task, the first MAN-COVA included time to half-delta (⌬/2). After controlling for the covariates, pet ownership was not significant (see Table 3 , part b, for summary of MAN-COVA). The multivariate main effects for the presence of others and gender were significant. Only ⌬/2 HR contributed significantly to the multivariate main effect for presence of others (⌬/2 HR, F(3,239) ϭ 3.14, p Ͻ .03; ⌬/2 SBP, F(3,239) ϭ 1.48, p Ͻ .22; ⌬/2 DBP, F(3,239) ϭ 0.53, not significant). Post hoc analyses revealed that ⌬/2 HR was reached faster in the presence of a supportive other (pet/friend, spouse, or pet/ friend plus spouse) than when alone. The gender effect was a function of faster recovery among the female participants compared with the male participants.
Again, the pet ownership by presence-of-others interaction was significant (p Ͻ .001). The recovery data are presented in Figure 5 . Post hoc analyses revealed that, among non-pet owners, the alone condition resulted in significantly longer ⌬/2 HR than the supportive other conditions. In addition, ⌬/2 SBP was longer when a spouse was present than when a friend or a friend and a spouse were present. Among pet owners, no significant differences were found among conditions in time to ⌬/2 HR. The condition that resulted in the longest blood pressure recovery was the alone condition, which was significantly longer than the spouse or spouse plus pet conditions (which did not differ from each other). The quickest recovery occurred in the pet present condition, which was significantly shorter than the spouse or spouse plus pet conditions.
Behavioral Measures
Attempts during MAT. The number of attempts during the math task was used as the dependent variable in a mixed model, as specified above. Two main effects (pet ownership and the presence of others) were significant. The main effect for pet ownership (F(1,219) ϭ 12.15, p Ͻ .0006) revealed that people with pets made more attempts during the math task (M ϭ 54.8) than people without pets (M ϭ 51.6). The main effect for presence of others (F(3,219) ϭ 5.31, p Ͻ .002) revealed significant differences between the four presence-ofothers conditions such that participants made significantly more attempts when their spouse was present than when in any other condition. Again, the pet ownership by presence-of-others interaction was significant (F(3,219) ϭ 5.76, p Ͻ .0008). The means are shown in Table 4 . Post hoc tests among pet owners revealed that the presence of the spouse resulted in significantly more attempts than any other condition. Among non-pet owners, the conditions did not significantly differ from each other. 
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Errors during MAT. The number of errors during the math task was used as the dependent variable in a mixed model as specified above. Two main effects (pet ownership and the presence of others) were significant. The main effect for pet ownership (F(1,219) ϭ 93.56, p Ͻ .0001) demonstrated that people with pets made significantly fewer errors during the math task (M ϭ 7.1) than people without pets (M ϭ 13.1). The main effect for presence of others (F(3,219) ϭ 220.80, p Ͻ .0001) revealed significant differences between the four presence-of-others conditions such that participants made the fewest errors when alone or with their pet/friend present and significantly more errors in the presence of their spouse and pet/friend and significantly more still when just their spouse was present. Again, the pet ownership by presence-of-others interaction was significant (F(3,219) ϭ 85.93, p Ͻ .0001). The means are shown in Table 4 . Post hoc tests revealed that, among pet owners, the presence of a pet (ie, pet or pet plus spouse) resulted in fewer errors than any other condition. Among non-pet owners, the highest accuracy rates were found in the alone condition.
DISCUSSION
Our major findings demonstrate that pets can buffer reactivity to acute stress as well as diminish perceptions of stress. First, relative to nonowners, we found that people with pets had significantly lower resting HR, SBP, and DBP; exhibited significantly lower HR, SBP, and DBP reactivity during the mental arithmetic task, and returned to baseline levels more quickly. A growing body of literature has implicated the duration of cardiovascular recovery following stressor exposure as a risk factor for essential hypertension (28) . However, because the optimal analytic strategy for examining cardiovascular recovery has not been well estab- a All analyses include pet attitudes, closeness inventory, support scale, temperance index, and baseline CV means as covariates. CV responses during the math (Table 3 , part A) or cold pressor task (Table 3 , part B) were also included as covariates. We have included the results of the CV covariates in the table to allow for examination of the effects of CV covariates on our recovery measure.
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lished (29), we utilized extant data analytic techniques combined with our own analytic strategies to create an index of recovery that considers speed and time of cardiovascular recovery following the stressors. Second, our findings indicate that non-pet owners had the lowest reactivity when they performed mental arithmetic alone and the highest reactivity in the presence of their spouses. Pet owners also had the highest reactivity with their spouses present, but their lowest reactivity occurred in the presence of their pets. In addition, pet owners were faster than nonowners at mental arithmetic, and the pet-present experimental condition was associated with the fewest errors, duplicating the mental arithmetic results reported in another pet-focused reactivity study (14) . Perhaps the most interesting finding regarding presence of others and reactivity, however, was in the condition that included both pet and spouse. Although the presence 
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of only a spouse elicited large BP and HR responses to mental arithmetic, the addition of the pet produced significantly diminished reactivity. Finally, during the cold pressor task (a nonevaluative, passive copingtype task), pet support was once again associated with the lowest reactivity, although the presence of spouses and/or friends was not as detrimental as during the mental arithmetic task.
Third, we found that pet owners were more likely to report challenge responses before the MAT than nonpet owners. Specifically, pet owners in the presence of their pet were significantly more likely to report challenge than those who were in any of the other experimental conditions, whereas non-pet owners were more likely to report challenge when alone than when in the presence of others.
This study replicates and extends our earlier work regarding friends, pets, and reactivity (3). Again, unlike other reactivity studies (4, 16, 30) , we found that being alone was associated with lower reactivity than being with a friend. Both of our studies, however, were conducted in participants' homes in comfortable, familiar surroundings, and we do not know if a typical laboratory environment would produce different results. But we also do not know the influence of a laboratory environment in the studies cited above and if similar experiments would have different results in home surroundings.
Nevertheless, our study results have findings similar to past work (4, (31) (32) (33) (34) (35) . Specifically, we have demonstrated that friends (albeit of another species) are associated with diminished reactivity. The work of Christenfeld et al. (35) , which suggests that the nature of the support can influence its effectiveness, provides an explanatory framework for our findings. Similar to Christenfeld et al. (35) , who contrasted reactivity differences elicited by friends and strangers, we examined differences elicited by different types of friends.
We have demonstrated that the support of others can buffer physiological responses to stress but that the nature and species of such others is critical. In this respect, our results support the social support reactivity hypothesis (2) , which postulates that the presence of others reduces health risks by attenuating harmful physiological responses to stressors. We speculate that one reason pets appear to elicit such calm responses is that they encourage the positive-feeling states that social support theorists (5, 21) have suggested may enhance a person's ability to handle stress. Although, to our knowledge, no established questionnaires exist to assess how pet ownership relates to emotional state, anecdotal reports of how people feel about being with pets often include words such as "happiness, " "laughter," and "relaxation." Although their owners often describe pets as providing a distraction from stress, we feel confident that our results were not so influenced because pet-owning participants remained engaged in the arithmetic task and actually outperformed the nonpet owners.
In recent years, the effect of the presence of others (friends and strangers, manipulated to be supportive or nonsupportive) on reactivity has been addressed in several laboratory studies (16, (35) (36) (37) (38) . Overall, these studies conclude that being alone during a stressful task elicits greater reactivity than does the presence of others who are nonevaluative. We agree with this conclusion. However, although the methodology of our current study has much in common with these previous investigations, important differences exist. For example, in several of the studies cited above, great care was taken to create a benign social environment and minimize evaluation potential and interaction between the observer and the participant under stress (eg, friends and strangers wore headphones to block out mental arithmetic responses of the participants). In contrast, our study did not attempt to manipulate opportunities for evaluation and instead instructed friends and spouses to just "be there as support." Similar to the observers in previous studies, our friends and spouses cheered the participants on, nodding their heads and making encouraging gestures. Although we did not mention to participants' friends whether touch was allowed, no participants or observers attempted to touch each other. A major departure in our study, of course, was the presence of what we regard as naturally occurring nonevaluative others in the form of participants' pets. In addition, although we examined the effect of same-sex best friends, we also included (presumably) best friends of the opposite sex (spouses).
A central research question regarding the presence of others is the level of familiarity of observer to the 
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participant. Fontana et al. (16) demonstrated that observers in friend and stranger conditions elicited similar reactivity to stress among participants and concluded that familiarity is not important when evaluation apprehension is minimized. Our findings, however, suggest that, when evaluation apprehension is not minimized, participant's perceptions of potentially supportive others may be at least as important as familiarity. In our study, non-pet owners had the lowest reactivity to stress when they were alone rather than when in the company of supportive friends or spouses. They also reported being challenged when they were alone and threatened in the presence of others. The field location of our study and nature of our equipment, however, meant that the alone condition included the presence of the experimenter. Although the experimenter remained out of view of the participant, the participant was certainly aware of her presence but was undoubtedly less affected by it than by the social makeup of other conditions. After the experiment, many participants commented that, because they did not know the experimenter (and in all likelihood would never see her again), they felt less threatened by her presence than by that of their friends and spouses. For our participants, although spouses and friends may have meant well and tried to provide support, they were not perceived as nonevaluative.
While the idea of a pet as social support may appear to some as a peculiar notion, our participants' responses to stress combined with their descriptions of the meaning of pets in their lives suggest to us that social support can indeed cross species. In informal conversations, pet owners repeatedly told us that they talked to and confided in their pets and that having a pet nearby made them "feel better." We believe such reports indicate a need for a social support measure that could accurately assess and describe the meaning of pets in their owners' lives relative to other (human) sources of support.
Applications of the findings in this study are limited by our focus on a healthy population and by the lack of randomization to pet ownership. Although we know that pet owners and non-pet owners did not differ in terms of several personality, social support, and demographic measures, we do not know if there is some other important overarching characteristic associated with pet ownership that we have not identified. However, in a recent reactivity and pet study, we documented that random assignment to pet ownership can influence reactivity in a manner consistent with what we report here (14) . We contend, however, that, because pet ownership is widespread and voluntary, it is also important to study individuals who have made their own choices about pets. Although this study has limitations and raises several questions about causality, we believe we have demonstrated clearly that people perceive their pets as important, supportive parts of their lives and that significant cardiovascular and behavioral benefits are associated with those perceptions.
